INTRODUCTION
============

Inflammatory pseudotumor (plasma cell granuloma) of the lung is an uncommon, nonneoplastic tumor of unknown origin. An aberrant or exaggerated response to tissue injury with no established cause has generally been thought to be the pathogenesis of this tumor[@B1]. Suspected lesions can be diagnosed as inflammatory pseudotumors on the basis of a combination of histologic features, including fibroblasts arranged in a storiform pattern and intermixed with variable numbers of plasma cells; small lymphocytes and histiocytes; central loose to dense collagen, infiltrated by plasma cells and histiocytes; or rarely, large lymphoid aggregates, some with germinal centers, separated by loose fibrous connective tissue. This tumor typically manifests as a solitary, peripheral, sharply circumscribed mass[@B2]. Multiple lesions are seen in 5% of cases[@B3]. Resection is recommended for both diagnosis and treatment, and recurrence is rare when these tumors are completely resected[@B2],[@B4]-[@B7].

In this study, we review the case of an inflammatory pseudotumor of the lung, which recurred after complete resection. Initially, the tumor manifested as a typical solitary, peripheral, and sharply circumscribed mass, but then recurred as a series of bilateral consolidated lesions, also including an internal air bronchogram. This represents a very rare finding with regard to inflammatory pseudotumors in general.

CASE REPORT
===========

A 56-year-old man with no significant medical history was admitted to our hospital for a lung mass on August 3, 1998. He was a 30 pack-year smoker, and worked as a scavenger. He complained of chronic cough with purulent sputum, and weight loss of about 5 kg in the past year. Upon physical examination, no abnormalities were found. The plain chest radiograph and CT scan revealed a relatively well-defined soft mass in the left lower lobe of the lung ([Figure 1](#F1){ref-type="fig"}). Transbronchial lung biopsy and percutaneous fine needle aspiration proved not to be diagnostic.

A left lower lobectomy was performed on August 14, 1998. Upon gross examination, a well-demarcated lobulated, solid mass, measuring 4.3×3.4 cm, was detected in the lateral basal segment of the left lower lobe. The tumor exhibited a grayish-yellow, focally fibrotic cut surface, with anthracitic pigmentation. Probing of the lateral basal segmental bronchus revealed an obstruction located 3.0 cm from the resection margin. Microscopic examination revealed this to be a circumscribed lesion without a capsule. The alveolar architecture was obliterated, with a small number of residual airways appearing at the periphery of the lesion. The lesion itself consisted of a mixture of fibroblasts, myofibroblasts, and inflammatory cells, especially plasma cells, lymphocytes, occasional eosinophils, and histiocytes. The spindle cells were arranged in a storiform pattern, and clusters of plasma cells were interspersed with the lymphocytes. Lymphoid follicles were also occasionally seen ([Figure 2](#F2){ref-type="fig"}). The interlobar and inferior pulmonary ligament lymph nodes exhibited reactive hyperplasia. This lesion was diagnosed as an inflammatory pseudotumor, of the lymphoplasmacytic variety.

This patient returned to our hospital on December 26, 2002, complaining of aggravated cough and excessive sputum, which had persisted for 4 months. He also complained of intermittent hemoptysis. The plain chest radiograph and chest CT scan revealed three ill-defined consolidative lesions. One of these lesions was about 3.6 cm in size, with an internal air bronchogram, in the right upper lobe. The other lesions were about 3.5 cm in size, and they were located in the lingular division of the left upper lobe; these exhibited an appearance similar to that of the lesion in the right upper lobe ([Figure 3](#F3){ref-type="fig"}). Ill-defined small nodules were also noted around these lesions. Transbronchial lung biopsy was again performed. The biopsy specimens through the posterior segment of the right upper lobe revealed marked interstitial lymphoplasmocytic infiltrations with fibrosis. Biopsies through the superior segment of the lingular division in the left upper lobe also revealed marked interstitial lymphoplasmocytic inflammation with fibroblast proliferation. Microscopically, the specimens also exhibited massive infiltrations of inflammatory cells, including plasma cells, lymphocytes, and neutrophils, admixed with fibroblasts and myofibroblasts. These findings were similar to those from the previous mass ([Figure 4](#F4){ref-type="fig"}). We recommended a thoracoscopic biopsy, but the patient refused. We began oral prednisolone at 40 mg/day, and after gradually tapering the dosage, maintained it at 10 mg daily. We used this regimen for a total of 14 months, discontinuing it in March, 2004. On serial chest radiographs, all lesions appeared to have completely disappeared. On the patient\'s last visit, on August 31, 2004, the patient still complained of cough and sputum. There was, however, no evidence of a third recurrence on the follow-up chest radiograph.

DISCUSSION
==========

Inflammatory pseudotumor, plasma cell granuloma, and inflammatory myofibroblastic tumor are all synonyms for a rare benign neoplasm which consists of histiocytes, myofibroblasts, plasma cells, and spindle-shaped mesenchymal cells[@B7]. The incidence of this tumor in the lung is between 0.04%[@B4] and 0.7%[@B8]. This tumor is a nonneoplastic process, which is characterized by the unregulated growth of inflammatory cells. The cause of this particular condition remains unknown, although it has been suggested to be an immunologic response to a viral or foreign antigen-antibody reaction[@B1],[@B9],[@B10]. About 60% of these patients are symptomatic at diagnosis, and some have experienced a prior lower respiratory tract infection[@B2]. In our case, the patient complained of cough and sputum at the initial presentation, and then again when the tumor recurred. Inflammatory pseudotumors are subclassified into three histologic patterns: organizing pneumonia, fibrohistiocytic, and lymphoplasmacytic[@B11]. Our case was clearly of the lymphoplasmacytic variety, and we were able to diagnose it as a recurrence by comparing the transbronchial lung biopsy specimen to the lobectomy specimen.

In general, inflammatory pseudotumors do not recur after complete resection[@B7]. Forty-seven years of experience at Mayo clinic in the treatment of this tumor has revealed only 3 recurrences in a total of 23 cases, and all of these were due to incomplete resection[@B4]. In 67 children with inflammatory pseudotumors confined to the lung, the lesions recurred in only one case, and in that case, the tumor was enucleated instead of resected, whereas 8% of the extrapulmonary pseudotumors which were confined to a single organ recurred. Pseudotumors that were not confined to a single organ have a greater chance of recurrence\--46% of pulmonary tumors, and 30% of extrapulmonary tumors. Therefore, inflammatory pseudotumors which, on initial presentation, are confined to a single organ, especially to the lung, recur only infrequently. Although tumor containment within a single organ is of great prognostic significance, complete removal with adequate margins is of equal importance[@B7]. A few reports in English medical literature, however, have chronicled recurrence after complete resection[@B12],[@B13]. In our case, the tumor recurred after complete resection, even with sufficient resection margins.

According to a study by Agrons and colleagues[@B2], inflammatory pseudotumors typically present as solitary, peripheral, sharply circumscribed masses, having an anatomic preference for the lower lobes. Forty-one patients (79%) with solitary parenchymal lesions exhibited sharply circumscribed nodules or masses. Twelve (20%) patients exhibited parenchymal lesions with ill-defined borders, and of these, four manifested as parenchymal consolidations. Three patients (5%) exhibited multiple parenchymal nodules, with no lobar predilection. Our case also initially involved a typical solitary, peripheral, sharply circumscribed mass. When the tumor recurred, it manifested as a set of bilateral, ill-defined consolidated lesions with internal air bronchogram, with ill-defined small nodules surrounding these main lesions. This is a very unusual finding with regard to this tumor. Only two reports in the English literature besides the study of Agrons and collegues[@B2] described this tumor as an infiltrative lesion[@B14] or a hazy shadow[@B15].

Complete resection remains the key to prevention of disease recurrence. Patients with recurrent disease who are suitable for surgery should undergo reresections[@B4]. When the lesions prove impossible to remove surgically, or if they are not removed completely for any reason, corticosteroid therapy or radiation therapy was also performed[@B14],[@B16],[@B17]. In our case, reresection was ruled out as the lesions were bilateral, and corticosteroid treatment yielded good results.

Here, we have reported a case of inflammatory pseudotumor, which recurred after complete resection as a set of multiple, bilateral consolidated lesions with internal air bronchogram, and ill-defined small nodules surrounding the consolidations. Therefore, when encountering such an uncommon finding after the complete resection of pulmonary inflammatory pseudotumors, physicians should consider the possibility of pseudotumor recurrence.

![The plain chest radiograph displays a relatively well-defined solitary mass in the left lower lobe.](kjim-20-168-g001){#F1}

![Microscopic findings of inflammatory pseudotumor. The alveolar architecture is obliterated. The spindle cells are arrayed in a storiform pattern, and interspersed with many inflammatory cells with small lymphoid follicles (H & E, ×40) (A). The picture shows a mixture of spindled fibroblasts, myofibroblasts, and inflammatory cells, primarily plasma cells, lymphocytes, and occasional eosinophils. No nuclear atypia or mitotic figures are evident (H & E, ×400) (B).](kjim-20-168-g002){#F2}

![The plain chest radiograph (A) and chest CT scan (B) show bilateral, ill-defined consolidative lesions.](kjim-20-168-g003){#F3}

![Microscopic findings of the transbronchial lung biopsy. It also shows the massive infiltration of inflammatory cells, such as plasma cells, lymphocytes, and neutrophils, admixed with fibroblasts and myofibroblasts. These findings are similar to those of the previous mass (H & E, ×400)](kjim-20-168-g004){#F4}
